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" PREFACE 


The type cf material contained is general in nature in order that a 
minimum of updating will be required. Specific details cf diagnostic 
monitors are located in respective DM user‘s guiaes. Operation details 
of diagnostic program sections are found in their respective write-ups. 
System/360 Diag. Prog. User's Guide, P/N 5396096, is discontinued 
because its contents have been revised and separated into individual 


@boGiineats as follows: 


e System/360 Diag. Prog. General Reference Manual - P/N 5396300 
e DM1 User's Guide ~- P/N 5396299 

@ .@ DMK User's Guide - P/N 5396298 

& .«®,DMA8 User's Guide - P/N 5396297 

t e FOFF User's Guide - P/N 5396291 


ghe reference, manual is designed to provide definitions and descriptions 
of ..the. System/360_ diagnostic maintenance program packaye for instruc- 
tional purposes, 


The’ DM user* s. guides provide information concerning specific diagnostic 
‘monitors and, whatever is required to know for daily use at the system 
console, fo) gis Ag nr er 


a 
Seo ba, 
te 


This is the lst revision of the previous reference manual which was 
peleased on EC 256929, dated July 1, 1966. 


@he major additions are: 

Diagnostic utility programs - general description. 
Diagnostic Engineering Memorandun #4 

., Updated UDT charts. 
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INTRODUCTION 


Diagnostic coverage for the System/360 is provided by a combination cof 
nardware diagnostic aias, diagnostic monitor control programs and 
sectionalized diagnostic program tests of approximately 4X Lytes each. 
These tests are normally referred to aS sections. 


The diagnostic programs in general are compatible. Exceptions will 

arise depending upon the characteristics of the unit being tested. 
riaxrdware diagnostic aids are acknowledged here only to introduce the 
total coverage available. 


TYPES OF DIAGNOSTIC PROGRAMS 


Maintenance programs are designed with three application environments in 
mind: — 


1. Design verification and checkout of prototypes. 
2. Manufacturing and product testing support. 
3. Field Usage: 
a. Initial installation checkout 
b. Unscheduled maintenance 
c. Scheduled maintenance 
d. Checkout of specific system components during customer operation 
e. Engineering change and RPQ verification 


Functional Tests 


These tests are intended to check that the engineering design of the 
system is compatible with the functional description given [Ly the 
architectural manual. 


Functional tests are used when it is desirea to know whether a general 
system area (e.g., CPU, disk unit, etc.) is fault free. The design of 
these tests provides thorough detection coverage, short running time, 
and minimal size. However, thorough fault detection is not given at the 
circuit level. 


Circuit Level Tests 


These tests are used as fault-locating tools for particular system 
components. Information about any faiiures, when analyzed by the user, 
is sufficient to guide him to a relatively small area of circuitry. 


Where possible, programs of this type are provided for all system areas 
not covered by fault locating tests. 


Measurement Tests 


This is a general category of special purpose input/output programs, 
each of which is designed to measure some specific parameter, such as 
the length of inter-record gaps, or to facilitate the manual adjustment 
of mechanical clearance, linkage , etc. . 


Checking Circuit Tests 


These tests are designeu to use the hardware and progran facilities to 
give a positive test of checking circuits. 
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Bring Up Tests 


Tnese Simple tests can be used to Lring the machine to the state where 
the basic diagnostics can be loaded and run. 


Because these tests build up gradually, "a block at a time," these 
prograns are most useful when there is more than one fault on the 
machine. The simplest. programs of this type are tight loops of two or 
tnree instructions which are loaded using Initial Program Loading (IPL). 


System Tests 


Tnese tests check out a system by simaltaneously running all attached 
aevices. Their prime objective is to test for erroneous interraction 
oetween aevices and to determine which device is failing. 


HARDWARE DIAGNOSTIC AIDS 


Fault Locating Tests 


-These are circuit level diagnostics for the CPJ*S. They are controlled 
vy Special hardware and do not require that a program be able to run. 
Special tests check the entire contents of read only storage(ROS). 


KOS Diagnostic Tests 

These tests are built into the read only storage(ROS) and require no 
other portion of the system to be operative : 

Progressive Scan Tests 


These are channel fault locating tests for some 360/Systems. The tests 
are generated by a special set of programs and are applied under program 
control. Tnese programs are run under a special monitor. 


NOTE: For hardware diagnostics refer to the maintenance manual provided 
by the system CPU. 
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DIAGNOSTIC PROGRAM NOMENCLATURE 


Most of the diagnostic programs are planned to run on all System/360 
models, from Mod 30 thru Mod 75. This means that program size is 
limitea to 4K bytes. 


To utilize pest the allotted storage space of 4K bytes, all common 
subroutines have peen removea from the diagnostic programs, leaving only 
the actual] test portions. 


Tnese subroutines such as print, interruption handling, loading, and 1/0 
scheduling are placed ina single control program called a diagnostic . 
monitor. 


Diagnostic programs themselves are called sections, because they cannot 
run alone put must need to run under the control of the diagnostic 
monitor. Together, a diagnostic monitor and a program section make up a 
diagnostic program. 


PROGRAM SECTION 


Eacn program is divided into Sections. Each section is divided into 
Routines. Each section has a Section Preface. Each routine has a 
xoutine Prefix. (See Fig. 1) 


Diagnostic Monitor as loaded 
by the IPL key from 3 to 24K 
Section/s will be loaded on 
4K boundaries 
Section Preface | 
| Section 1 { 
}--------—----------------—-- -—--4 


Routine Prefix 


ap Om coe oy 


<4 


Routine n | 


[ ee > Oo a a oe ao ae Pe ee | 
| Section Preface | 
| Section n | 
pra n nnn nnn nnn —-——- 
| Routine Prefix | 
| i 
{ Routine n | 


Lene ee wens we ewe ewe cee | 


ae > ee 8 ee ee = ce OF ee ee ee ee ee ee Oe cee 0 ee Oe ee. ew oe ee ee oe ee hl oe oo 


ee ae = ee ee re ee ee ee 2 ee oe ee ere cee ee ee a ce eee ee om oe oe oe 


| 


Figure 1: DM and Section Storage Map 
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Section: a logical independent block of coding, consisting of a_ section 
preface and a series of routines. A section may have prerequisite 
sections which must be run before it will operate correctly. 


Section Preface: a common communication area between the diagnostic 
section and the diagnostic monitor. (See Fig. 2) 


xoutine: That part of the section containing the routine prefix and the 
actual test. 


xoutine Prefix: serves as a linkage between the routine and the 
diagnostic monitor. 


The Section Preface 


The section preface is uated as a common communication area between the 
diagnostic section and the DM. The section preface is divided into 
fielus which contain: 

® section identification 

e control pits 

° interruption return addresses 
sense switches 
Other reference information for both program section and DM use 


The first byte of a section preface is the first byte of that diagnostic 

. program section. All sections load into a fixed area of storage. The 
starting address is set to the first 4K above a diagnostic monitor. The 
diagnostic monitor may relocate program sections before they are 
executed. 


The basic section preface length is 128 bytes. If the diagnostic 
requires unit definition table(UDT) assignments, the section preface 
length is increased py 4 or 8 bytes (according to the length of each 
entry) for each unit in the section preface unit table (SPUT). Also if 
_@ program. is using program generated data, the section preface length is 
increased by 8 bytes if one operand is being generated and by 16 bytes 
if two operands are being generated. 2 


Figure 2 shows the section preface in byte form, followed by explana- 
tions of each field. Most of the information provided is used by the 
programmer for writing his particular program section, but is presented 
here for reference for the user of the section. 
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Byte 
Hex Dec 
0 0) 
8 8 
10 16 
18 24 
20 32 
28 40 
30 48 
38 56 
40 64 
48 72 
50 80 
58 88 
60 96 
68 1084 
70 112 
78 #120 
80 128 
88 136 
90 144 
968 152 
AO 160 
AB 168 
BO 176 
BBS 184 
co 192 
c8 200 
DO 208 
D& 216 
EO 224 

224¢n 


0 1 2 3 4 5 6 7 —! 
[ Program end Section Number [active RRL ee: Sense Switenes . 
broww~~cGserved | PGH Intrpt Cnd. MSkjFlags * |SPUTcount|Flags ¢* [Flags * 
frcer rages enn Ne aaa evesian Searuenora’ © cas aad | 
nee tee External Old Program Status Word sstsSs~—~—CS _ 
t Me ee ce ee we ce ce a me a a ee ee ee a ee en ee ee we we a ae ee wee ie ee we ee ae ew oe ‘ 


{ Supervisor Call Old Program Status word 


fm rrr rer rests Oe Om Om ee Ee eee eS Se OD ED CES ee AES SED GED OEE oe ee Se ED eee ee Oe Se OD Oe Oe Os ee Se ’ 


| Program Old Program Status Word 


t ee ee we re es a me ee ee ee ow ee oe ee en ee ee ee ee ew ee we ee ew re me er ewe ee ew oe owe oe 
| Machine Check Old Program Status word 

t waren we ees we wee OD a ne OO an ee OD US cee YO Se eS aD EO Oa Oe a se OO oe ae Oe ED Oe OO Oe OS oe a Ee oe Oe OO EO eee On CE en ee oe oe 
| Input-Output Old Program Status Word 

t ee we re ee nee ere ee eer ee ee ce oe ee we ee en es we as a oe we we ee ee oe es oe es we en ee ee es Oe ee we ee es oe we 
| Channel Status Word 
p-----------------~---------+~--~ ~~ +--+ + +--+ + + yp -- - - + -- 
| Command Address Word ]RR cycled] Extend PSW Extern 
si a a ect a aS Pe creda Seti nbarS eter a 4--~----+-----—---- 
JExtna old PSW SVC {Extend old PSW Prog|Extend old PSW MCK [Extend old PSW I/ 
promna nna -- nae tr-—---=----------=- t------------------- aa ema a 
J External Return Program Status Word 

fe a nn on on nein ew nen ee ee en eee 
| Supervisor Call Return Program Status Word 

peSeesee edna sero ee ee ea ee ek eee 
| Program Return Progran Status Word 

estes a Ss eo ee on ne eee one eee tee eae 
| Machine Check Return Progran Status Word 

panne ne oe en oe en en nn nnn en en nn ee eee 
| Input-Output Return Program Status word 

pro-~---- pe aaa ee a eS ei eet ae te ee a 
{ GRO Section Register pump Area - 64 Bytes GR1 

pee aa a i eee ee See dee ae ee See 
| GR2 | GR3 
}--------------------------------------- $——-—~----------------~----—---—--—- 
{i = GR4 | GR5 

perew nen me ee wa er ee ne ee ee $-----~--- ~~~ + +--+ + + 
| GR6 : | GR7 

prem nan rw wn wn wn on nn nw we ew ee + weweew ow Loe EA CS ES OS SE LE eS 
| GR8 | GR9 

_fe------- —-~---—---------—------------- }--—--------------- ~---------------—- 
| GRA | GRB 

}--------—- ----—------- ---- -- ------- ---- 4 ---- mee ene ee ee Tee ee See ee eee eee 
| . GRC | GRD 

}------ ~-----------—----------------—- }------------------—-------—-------—- 
| GRE | GRF 
}----------—--------------------------- $-~—----------------------------—-—- 
| Extended Control Reg(ECR) 4 {| ECR 5 
}--------—-----—-—--------------------- }------------------—------------+-—- 
| ECR 6 {Active Routine Prefix Address 
}-----—------------—------- ------------- }--—--------------------------—-—-—- 
| Current PSW - Loaued by DM to return control to section 

}--------- cee ae Bann Cana Sanaa ntact oan Om awe 
| Active routine ?Psw - last sot loaded by DM to start a routine 
}----—---+----------~ a a ate a a oe Ee ie ee ee Oe om ee ee ee oe oe Cee fe ee ee eee oe ee ae we oe we oe ee oe ee we er ws ew ee oe oe een Oe 
| Section Preface Unit Table (SPUT)-all entries 4 or 8 ovytes in length 
[-------- -- ---------—-~---~-------— te AE Re ee ce ST ee ee em ee a ee ee ec ee et —Se er oe woe ee 
| Operand 1 (optional) ; 
| Operand 2(optional) 

boone ect eee neetoterSsnbe nee eee eee ae oe ee oe ae ee ea eee 


Pigure 2: Section Preface Table 


‘3 - 
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A description of each field in the section preface follows. 


Bytes 0 - 2, program section number: contains the program identification 
numper in hexadecinal digits. 


Byte 3, current routine number: contains the number of the routine which 
1s in operation. The section programmer codes this byte as zero. The 
bM updates it for each routine. 


Bytes 4 - 7, section sense switches: simulated by 32 nits which are set 
or cleared by a CE input nessage. Bits 0-15 are set py DM through the 


use of the CE console buffer language. DM does not use, aiter, or refer 
to these bits except as specified by input request. They may be 
specified for any purpose defined by the programmers e.g. stay ina 
tight loop for scoping. 


Bytes 8 and 9: reserved for expansion. 
Bytes 10 - 11, program interruption condition mask: used with the 


interruption (byte 15) flags to specity a particular interruption that 
causes DM to return to a point in the diagnostic section given by the 
programmer in the return PSW. The programmer places the interruption 
code he expects in this fieid. This field is examined by DM only when 
the program interruption flag bits(pyte 15, bits 2 and 3) are set to 01. 


* Byte 12, section DM flags: these flags together with byte 14 are set 


by the section to convey information to the DM. They are defined as 
follows: 


Bit 0-4 Reserved for future use 
5 =0 SPUT coded as 4 bytes 
= 1 SPUT coded as 8 rytes 
6-7= 00 Program runs in standard PSW mode only. 
Note : Only those I-O devices attached to 
channels 0 through 6 are assigned to sections 
operating in this mode. If the Floating 
Channel feature is attached and activated, 
devices (on the ‘floated channel‘) assigned 
to sections in tnis mode have the channel 
addresses modified to 0 through 6 before the 
assignment is made. 
01 Illegal. 
10 Program runs in extended PSW mode only. 
(All section preface PSW‘'s must be assembled 
in extended PSW format.) 
Note : Any I/O devices attached to channels 
0 through 63 can be assigned to sections 
operating in this mode. 
= 11 Program can run in either PSW mode. All 
section preface PSW's nust be assembled 
in standard PswW format. DM initiates each 
routine of the section in the standard PSW 
mode. 
Note : Any I/O devices attached to channels 
0 through 63 can be assigned to sections 
operating with flags 6 and 7 equal to 11. 


Byte 13, nunber of section face unit table entrie:: this field gives 
the number of entries in the section preface unit tabi. (SPUT). It is 
codead by the programmer and is used by the DM for assignment of I/0 
devices to the section at run time. 
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** Byte 14, flags set by the section: (Fig. 3) this field together with 
pyte 12 are set by the secticn to convey information to the DM. They 


are defined as follows: 


Bit 0 1 2 3 \ 5 6 i 
TT nn Tn a re eee aren me mam aremn ay 
j{EXCLUS|STOR |EXCLUS |RETURN{|DSCTNU| { [RETURN | 
} CPU | PROT] CPU {ON CE | UDT | | | UNASGN| 
| | JOVRIDE |TRMTN |ASSGN | | {| I70 | 
ee et est (Boe as oe, pee ee Was Fal eee eee ee Piss 2S = plccceus 


Figure.3: Byte 14, Section Preface 


Bit 0, exclusive CPU flag: this flag is used to indicate that a 
particular section cannot run in a4 multi-prcgramming mode or in an 


OS Cali situation. lf this bit is 0 the section can run in all 
situations. 


Bit 1, storage vrotection key assignment: this bit allows the 
section to control the Dm handling of storage protection keys in the 


initial and return PSW's. 


If bit is 0 - If storage protection key is available (byte. 
384 bit 3 of SRT), DM inserts the assigned key 
in all PSW's loaded except old PSW’s. 

1 - Tne protection key is not altered. 


Bit 2, exclusive CPU override flaq: this flag will allow execution 
of an exclusive CPU section to be executed in multiprogram mode. 


Bit 3, return to section on CE termination: this flag is interrogat- 
ed by the DM when it receives a request by the CE to terminate a 
section. 


If bit is 0 - DM terminates the section, prints a T* message 
ana proceeas to load the next section. 

1 - The DM returns to tne section via the external 
return PSW. This PSW must point to a subrou- 
tine in the section that performs the neces- 
Sary housekeeping operations for proper termi~ 
nation. Upon completion of the housekeeping, 
tne section must give an SVC DS. Upon receiv- 
ing this call, the DM terminates the section, 
prints T* and proceeds to load the next 
section. 


Bit 4, discontinue further UDT allocation flag: this bit is defined 
to allow sections to terminate themselves and not be reinitiated by 


the DM to run on additional units. 


If bit is 0 —- Continue further UDT allocations 
1 - When the section issues a SVC D5 or SVC D6 
FFFF, DM discontinues further UbDT allocation 
and proceeds to terminate the section. 


Bits 5 and 6: reserved for future use. 
Bit 7, unassigned 1/0 interruptions: this bit tells the DM how to 


handle unassigned I/O interruptions. 


If bit is 0 - Do not return unassigned interruptions to 
program section. The DM treats them as 
errors. 

1 - Return all unassigned interruptions to program 
section. 


12 
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*** Byte 15, interruption handling flags: these flags are set by the 


section programmer to indicate the manner in which the DM must handle 
cach class of interruptions. 


a. Treat all interruptions as errors. 

b. Return all interruptions to the section, or 

c. In the case of program interruptions, return a specific inter- 
ruption to the section while treating all others as errors. 


The setting of these flags is zero for most sections. This causes the 
DM to treat program interruptions, machine check interruptions, and 
external interruptions as _ errors. Supervisor call interruptions are 
handled as communication fron the section to the DM and all assigned I/70 
interruptions are returned to the section. 


The flags are defined as follows: 


Bit 0, I/O flag: this flag directs how DM handles I/O interruptions. 


If bit is 0 - DM returns to the section all I/O interruptions that 
are associated with assigned devices. Control is 
returned via the I/O return PSW (bytes 120-127 of 
section preface). The haraware I/O o PSW is’ stored 
in the section preface I/0 o PSW. (bytes 56-63). The 
DM also places the hardware CSW into the channel 
status word (bytes 64-71) of the section preface. 

1 - The DM treats aii I/0 interruptions as errors. 


Bit 1: reserved for future use. 


Bits 2 and 3, program interruption flag: these flags direct how the 


DM handles program interruptions. 
If 00 - All program interruptions are treated as errors 


If 01 - The DM compares the contents of the interruption 
condition mask (bytes 10 and 11 of section preface) 
and the interruption code of the hardware PSW. If 
not equal, DM treats the program interruption as an 
error. If equal, DM returns control to the section 
via the program return PSW (bytes 104-111 of the 
section preface) and stores the hardware program old 
PSW in the section preface program old PSW. 


If 10 - All program interruptions are returned via program 
return PSW (bytes 104-111 of the section preface) 
and the hardware program old PSW is stored in tne 
section preface program old PSW. 


If 11 - Illeyal; all program interruptions are treated as 
errors. 


Bit 4, machine check: this flag directs how DM handles an internal 
machine check interruption. 


1f bit is 0 - DM treats all internal machine checks as errors. 
1 - DM returns all internal machine check interruptions 
to the section via machine check return PSW (bytes 
112-119 of the section preface). The hardware 
machine check old PSW is_ stored in the section 
preface machine check old PSW. DM disables hardware 
machine check interruptions from the time the hard- 
ware machine check new PSW is loaded, until the time 
the section machine check return PSW is loaded. 
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Bit 5, supervisor call flag: this flag controls DM's handling of 


supervisor call interruptions. 


lf bit is 0 - DM handles SVC interruptions aS communication from 
the section to DM. All undefined codes are treated 
aS errors. 

1 - CM returns the SVC interruption to the section via 
the SVC return PSW (bytes 96-103 of section 
preface). The hardware PSW is storea in the section 
preface supervisor call old PSW (bytes 32-39). 


Bit 6, external machine check flag: this field directs how DM 


handles machine check interruptions. 


If bit is 0 - DM treats all external machine check interruptions 
as errors. (Log-out not included with message). 
1 - DM returns all external machine check interruptions 
to the section via tne machine check return PSW 
(bytes 112-119 of the section preface). The hard- 
ware machine check olu PSW is stored in the section 
preface machine check cld PSW (bytes 48-55). 


Bit 7, external interruption flag: this flag indicates how DM 


handles external interruptions. This handling applies to all 
external interruptions except the one caused by pressing the 
interruption key (on the CPU console). This is reserved for use by 
DM. 


If bit is 0 - DM treats all external interruptions as errors. 

1 - The external interruptions are returned to the 
section via the external return PSW (bytes 88-95 of 
the section preface). The hardware external inter- 
ruption old PSW is’ stored in the section preface 
external interruption old PSW (bytes 24-31). 


Byte 16 - 23, initial program status word: this field indicates the 


initial running state of each routine in the section and specifies the 
address of the first routine prefix. The format for coding this PSW is 
Getermined by the contents of pits 6 and 7 of byte 12 (section DM flags) 
of the section preface. 


00 The PSW is assembled in standard PSW format. 
01 Illegal 

10 The PSW is assembled in extended PSW format. 
11 The PswW is assombled in Standard PSW format. 


Bits 6&7 


Since DMAB and DMA4Y run only in standard PSW mode, it will assemble the 
PSW in tne standard PSW format only. 


The storage protection bit (byte 14, bit 0 of the section preface) 
directs the setting of the protection key field in the PSW. This field 
must be normally coded with zeros to insure proper operation of this PSwW 
when the storage protection Key option is not available. 


Byte 24 - 63, old program status word: DM stores a copy of the hardware 


Old PSW into the corresponding section preface location for all 
interruptions that are assigned to @ program section. Tnese PSW's may 
then be referenced by the section instead of looking in the hardware old 
PSW's. 
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‘Bytes 64 - 71, channel status word (CSW): this field contains the last 
channel status word that DM returned to the section on an I/0 
anterruption assigned to the section. 


Bytes 72 - 75, command address word (CAW): this field contains the 
apsolute address of the command word to be used when the next SIO is 


issuec in problem state. 


byte 76, routine to be cycled: this field contains the number of the 
routine within the program section that DM is to cycle. It is set Ly 
one of three ways: 


1. Manually, directly through the console keys. 
2. Through the use of the CE console buffer, or 
3. By entering a ‘C‘ message through the typewriter. 


Byte 77, reserved for future use: 


Bytes 78 - 87, extended PSW interruption codes: these fields contain the 
interruption code that is stored in the hardware PSW when the CPU is 


uperating in extendea PSW mode. Not applicable to DMA4, which keeps the 
active routine prefix here. 


bytes 88 - 127, return program status word: these fields are used by the 


DM wnen the corresponding interruption occurs and is to be returned to 
tne section. The same rule for coding these PSW's apply as those stated 
fer the initial PSw. 


Bytes 128 - 191, general register storage area: this is a 64 byte 


register save area usea for storing the register contents pertaining to 
that section when an exit is made to DM on an interruption. Since DM 
does not use floating point registers, these registers remain unchanged 
and are not saved in the save area. DM will restore the general 
registers prior to returning control to the section. 


Bytes 192 - 203: reserved for DM use. 
Bytes 204 - 207, pointer to the active routine prefix: this field 


contains the absolute address of the currently active routine prefix. 
This field is updated by the DM each time a new routine is to be run. 
Not used by DMA4. 


Bytes 208 - 215, current PSW: this field contains the last PSW used by 


the DM (LPSW) to return control to the section. Not used by DMA4. 


uytes 216 - 223, active routipe PSW: this field contains the last P&W 
loaded by the DM to initate running a routine. Not used by DMA. 


Bytes 224 - 224+¢n, sugtion preface unit table(SPUT): this is an optional 
field of variable lengt (depenaing on the n x of entries). The 


format of each SPUT entry is explained below. 


Bytes 224¢n - 224+n+8 operand 1 (optional): this field contains 8 bytes 


of information which is used as the first operand by routines that 
reference it in the routine prefix. 


Bytes 224¢n+8 - 224+ne1é rand 2 (optjonal): this field contains 8 
bytes of information which is used as the second operand by routines 
tnat reference it in the routine prefix. If a routine requires one 
operana, this field is omitted. 


Both, Operand 1 and Operand 2, are used as line 4 of the SVC D1, D2, and 


O03 error messages. For SVC D1 and D2 these fields contain hex data. 
For SVC D3 tnese fields contain EBCDIC information. 
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Section Preface Unit Table (SPUT) (Figs. 4 and 5) 


This table is supplied in every diagnostic section that requires UDT 
assignments. It supplies an entry for every UDT unit that the 
section is to test or require. Tnis table is used by the DM to 
relate the sympolic unit types snecified by the program section to 
actual unit addresses specified in the UDT. The length of each 
entry is either 4 or 8 bytes, depending on the setting of bit 5, 
vyte 12 of the section preface. The number of entries must be equal 
to the count specified in byte 13 of tne section preface. 


The fields in each entry are defined as follows. 


Bit 0 00 1111 3 
0 7 8 5678 1 
| Cera ic (emeaeieieiets (OG (erty ere eee alae esac | 
|SYMB. {170 [RIA] CHANNEL | 
|UNIT |OPTNS.|E|S| AND UNIT | 
|TYPE | JQUN] ADDRESS | 
| es p Cees BSS See en | 


Figure 4: 4 byte SPUT Entry 


Bit 0 00 1111 33 3 4 4 4 55 6 
0 7 8 5678 12 9 6 7 8 5 6 3 
SS Se at 1 Te Fon ne get We wee 5 EARS eens | 
{SYMB. |I/70 [RJA] CHANNEL | Dl | | FEATURE | 
JUNIT JOPTNS {E{S| UNIT — |CONTRL| DEFINITION | 
|TYPE. | JQIN| ADDRESS | i i { | 

| ne meee ed be dhe ee ee ee he ee ab oe nt ee hb ef 


Figure 5: 8 pyte SPUT Entry 


Bits 0 - 7, symbolic unit type: this field contains a pseudo identifi- 


cation supplied by the programmer for a given unit. The DM associates 
this unit type to a physical unit and supplies the actual address of 
that unit. Codes 00 and 01 are not used. 


Bits 8 - 15, I/O options: this character indicates special features or 
options related to the entry ::. the SPUT. The field may have a 
different meaning for each type of device. The 1/0 options that apply 
to the assigned unit address are piared in this field by the DM at the 
time cf UDT allocation to the section preface. 


Bit 16, required flag: this nit, when set to a 1, tells the DM that this 
entry in the SPUT requires a UDT allocation in order for the section to 
pe run. If the DM cannot assign a UDT entry (such unit type not in 
UDT), an RNV message is printed and the section is not executed. If the 
pit is set to 0, the unit can be tested put it is not required. 


Bit 17, assiqned flag: this flag is used to indicate that the DM has 


assigned a unit address to the diagnostic section. The DM sets this 
flag to a 1 when it asigns a unit address to the SPUT entry. 


s 16 - 3 hanne] and unit address; this field contains the actua: 
channei and unit address for the device. Supplied by the DM at the time 
of UDT allocation. °. . 


B 32. - 3 M_ con (8 te ma 3 must be coded as 
zeros. Bit 39 has been reserv or future expansion of unit types. 
40 - 63, feature definition 8 | t this field 


is an extension of the I/O option field. 
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THE KOUTINE PREFIX. 


Each routine contains a 4 byte prefix which is used by DM to pick up 
identification for error purposes and to pick up the address of the 
next routine for sequencing purposes. Each prefix starts on a word 
boundary. 


A description of each field in the routine prefix follows. 


Bit 0 00011 11 22 3 
0 78901 56 3 4 1 
Sag he aye Wee ee Nee fete ete ee ee 
{ROUTINE |OJO{S| |NEXT | { 
|Number |P|P{K| | ROUTINE 
| }1]24P| | ADDRESS | 
Lone eam baba hobo hebben J 


Figure 6: Routine Prefix 


Bits 0 - 7, routine number: this field contains the routine identifi- 
cation number. Each routine has a unique nunber. This number is 
written as a 2 digit hexadecimal value. - 00 must not be used to 
designate a routine number. 


bit 8, operand 1 field present: this flag indicates that the section 
preface contains the Operand 1 field and tnat this routine is using this 


field. If the flag is 0, this routine does not use thig field. If the 
flag is 1, the routine is using this field for storage of program 
generated data. It should be noted ‘shat the flag should be zero if the 
routine.is net using this field even though the field may be present in 
the section preface. 


Bit 9, operand 2 field present: this flag indicates that the section 
also contains the Operand 2 field. The flag definition and _ section 


considerations are the same as for the Operand 1 flag. When used, the 
Operand 1 fiag must alsc be set. 


Bit 10, routine bypass flag: if this flag is set to 1 it indicates that 
the DM should skip this routine if DM is operating in multi-program 
mode. 


Bits 11 - 15: not used. 


Bits 16 - 31, address of next routine: this field contains the low order 
16 bits of the adaress, relative to the section origin, of the prefix of 
the next routine. If this is the last routine, the field will contain 
tne four hexadecimal digits, FFFF. 


If the address of the next routine is FFFE, it indicates that the 
program section wants DM to load an overlay section that is on the 
loader source, and then reinitiate program execution via the initial 
PSW. 
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PROGKAM IDENTIFICATION SCHEME 


Program sections are indentified by a 5 digit hexadecimal number 
P,P3P35,5, where: 


P, indicates the system model. Sone programs run on all systems and a 
Py of F identifies them. Programs that run on some but not all 
wodels use a Pq, of E. 


P2P3S,= Machine area and/cr device broken into Elocks as: 


000-0OFF 


100-38F 


4O00-4FF. 


500-S5FF 
600-6FF 


Assigned by the CE to special diagnostics or for selection 
ot a preferred set of diagnostics. 

CPU 

Storage 

Tape 

etc. through FFF 


S is the release level. 


SAMPLE PROGRAM ID'S 


32061 Model 30 CPU test at level 1. . 
E4412 Channel test,ievel 2. See progran write-up for system models. 
F5010 Test at level 0 for all 2400 tape drives for all model CPU. 
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PROGRAM IDENTIFICATION NUMBER CATEGORIES 


The PaP3S, portion of the program identification is used as a_ search 
number by the diagnostic control programs. The user should become 
familiar with the search numbers for the programs he needs to run on his 
system. A general preakdown of search numbers by device or category 
follows: (additional devices are intermixed to utilize unused numbers) 


PyPaP3S3S = Program identification number - 
PaP3Ss3 = Program search number... 


Py - System Identification 


Special System (non-System/360) 
Reserved 

Model 20 

Model 30 

Model 40 or 44 

Model 50 

Model 65 or 67 

Model 75 

Reserved for expansion 

Model 95 

Reserved for expansion 

Reserved for expansion 

Reserved for expansion 

FAA-9020 systen 

Applicable to some but not all systems . 
Applicable to all systems 


HMO NWPr CMOWIAY SEWNPO 


P3P3S, <- - Machine Area and Device Breakdown 


000-OFF Use by DM's, IPL, FLT, and special programs. 


cpu 


100-15F Standard Instruction Set 1 (all models) 

160-18F Stanuard Instruction Set 2 (all models) 

190-1DF Floating Point Instructions (all models) 
1EQ-1FF Decimal Instructions (all models) 


200-25F Standard Instruction Set 1 (specific model) 
260-28F Standard Instruction Set 2 (specific model) 
290-2DF Floating Point Instructions (specific model) 
2E0-2FF Decimal Instructions (specific model) 


300-33F CPU expansion (all model coverage) 
340-37F CPU expansion (specific model) 
380-38F Timer (all mogels) 


STORAGE 


390-39F Standard main Storage (model oriented) 
3A0-3AF Improved Main Storage (model oriented) 
3H0-3BF Nain Storaye Expansion (model oriented) 
3C0-3C3 Local Storage (mod. 50, 60, 62, 70) 
3c4-3C8 Bump (Mod. 50, 60, 62, 70) 
3C9-3CF Storage Protect (all models) 
3C0-3C8 Model 4&0 local store 
- 3D0-3DF Shared Main Storage (model oriented) 
3EQO-3EF Large capacity storage (model oriented) 
3F0-3FF Shared large capacity storage (model oriented) 
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4OO0-WiF 
420-43F 
440-U5F 
460-47F 
480~4BF 
4Co-4CF 
4D0-4DF 
YEO-UFF 


500-52F 
530-53F 
540-54F 
550-5FF 


600-61F 
620-63F 
640-65F 
660-67F 
680-68F 
690-69F 
6A0-6BF 
6CO-6DF 
6E0-6EF 
6FO-6FF 


700-70F 
710-71F 
720-72F 
730-73F 
740-74F 
750-75F 
760-76F 
770-78F 
790-7CF 
7D0-7FF 


Reference Manual 


CHANNEL 


Channels (all nodels) 

MPX Cnan (model oriented) 
Sel Chan (model oriented) 
Storage Channel 

2909 Channel 

Channel Functional 
Channel to Channel 

Read write Direct 


ty 


TAP 


2400 Tape 

Hypertape 

Tape Switch 2816/Hypersape 
Tape Expansion 


FILE 


2311 File 

2302 File 

2321 File 

2303 File 

Dual Channel 
2301 Drum 

2314 File 

2318 File 
2310(13RK) File 
File Expansion 


GRAPhICS AND DISPLAY 


Low Cost Display 

XY Plotter 

Administrative Processor Ccnsole 
Cypress 

1015 Inquiry Display terminal 
2250-1 Display Console - Unbuffered 


‘2250-1 Display Console - Buffered 


2250-2 Display Console 
2280/81/82 Alpine Ccanner/Recorder 
Expansion 
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800-80F 
810-81F 
820-92F 
830-83F 
840-84F 
250-85F 
860-86F 
870-87F 
880-86F 
890-89F 
8A0-8BF 
8C0-8CF 
8DU-8DF 
8E0-8FF 
900-90F 
910-91F 
920-92F 
930-93F 
940-97F 


980-98F 
990-9FF 


AOO-AiF 
A20-A3F 
A4O-ASF 
A60-A7F 
A80-A8F 
A90-A9F 
AAO-AFF 


BOO-BOF 
B10-BiF 
B20-B2F 
B30-B3F 
B40-B4F 
BS50-B5F 
B60-B6F 
B70-B7F 
B80-BS8F 
BI0-B9F 
BAO- BAF 
BBO-BBF 
BCO- BCF 
BDO- BDP 
BEO- BEF 
BFO- BFF 


Reference Manual 


UNIT RECORD 


2821 : 

2540 Reader 

2540 Punch 

1403 Printer 

22XX 5. 

1404 

2821 Two Channel Switch 
1442 Reader/Punch 

ree Printer : 
1445 

Expansion 

2501 

2520 

Expansion 

1050/1052 

Expansion 

2671 Paper Tape Reader . 
2671 Paper Tape Punc. 
Expansion 


PROCESS CONTROL 


1827 Data Control 
Expansion 


PAPER DOCUMENT 


1419 
1418 
1412 
1428 
1285 
1231 
Expansion 


Cc NICATION 


2701-SSYA 

2701-IBM Terminal Adapter 1 (SSA1) 
2701- Telegraph Adapter 1 (SSA2) 
2701-Telegraph Adapter 2 (SS&A3) 
2701-IBM Terminal Adapter 2 (8SA4) 
2 Processor Switch : 
2701-WTC Telegraph Adapter (88A6) 
2701-Contact Sense Adapter 
2701-Contact Operate Adapter 
2701-Parallel Cata Adapter 
2701-Synchronous Data Adapter 
2701-Comet 

2701-IBM Terminal Adapter 3 

2701- Binary Synchronous Adapter 
2701-PDSA-~1 

2701- Expansion 
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COMMUNICATIONS CONTROL UNITS 


CO0-C4F 2701 Expansion 
C50-C7F Reserved 
C80-C8F 2702 
c90-C9F 7770 
CAO-CAF 7772 
CBO-CBF 2703 
CCO-CCF Reserved 
CDO-CFF Expansion 
COMMUNICATIONS TERMINAL DEVICES 
DOO-DOF 1030 — 
D10-D1F 1050 
D20-D2F 1060 
D30-D3F 10MD 
D4O-D4F 1070 (17LL) 
D50-D5F Model 28 TTY 
D60-D6F Model 33 TTY 
D70-D7F Model 35 TTY 
D80-D8F IBM. Teletype 
D90-D9F WTC Telegraph 
DAU-DAF 1016/1015 Remote Terminal 
DBO-DBF Low cost Display Remote Termina 
DCO-DCF 2250 kKemote Terminal 
DDO-DDF Comet 
DEO-DFF Expansion 
SPECIAL FEATURES (RPQ s) 
EQO-EFF (RPQ programs may also be fitted 
in their respective device categories) 
FMULATOR DIAGNOSTICS 
FOO-F7F 
LOG-0 ANALYSIS A PRINT PROGRAMS 
F80-FAF 
SYS STS 
FBO-FDF 


UTILITY PROGRAMS 


FEO-FEF All Systems (P°OK controlled) 
FFO-FFE All Systems (Endicott controlled) 
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PROGRAM DOCUMENTATION 


PROGRAM DESCRIPTION 


The program description (write-up) is Eased on corporate engineering 
standard CES 0-0220 0, which defines minimum requirements for such 
documents. Since program sections run only under diagnostic monitor 
control, many write-ups make reference to user's guides for details 
related to a particular DM. In general each program write-up contains 
the following items. 


PURPOSE. This is a concise statement akout what the program is 
designed to do, including any limitations. The units, including any 
special features, that are tested by the program, should be stated. 


REQUIREMENTS. 


Program Requirements. This tells whether the program can run by 
itself, and the control programs, if any, with which it is compatible. 
If the program requires other programs to be present in the system, 
the details of such reguirements are given here. Symbolic unit type 
and option codes must also be given here, if any. 


Equipment Requirements. Identified here are the system units required 
by the program in order to operate. This shall be complete, with 
Special features, such as an interval timer or the floating point 
option. Also included shall be a statement of the core storage size 
requirements and whether the program requires space in certain 
addresses or is relocatable. 


OPERATING PROCEDUKE. Standard operating procedures are a part of each 
diagnostic monitor user‘s guide and/or reference manual. Only if a 
Standard operating frrocedure is not applicable then this section of 
the write-up shall contain a step-by-step description of what to do. 


PRINT OUTS. In this section, examples of each of the print outs that 
can be produced by the program section can be given. 


COMMENTS. Any data that are unique to the program and that do not 
belong to other sections of the write-up are given here. 
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PROGRAM LISTING 


The listing(Fig. 7) is provided for all sections and monitors. Two 


area 
aata 


s of 
. The 


the listing provide the program logic ano the post processor 
listing contains the instructions and comments as coded by 


the programmer plus the machine language developed for each step. 


listing is relative to the actual core location. Core location and 
listing location are a multiple of 4K. This aliows for an effective 


The 

ering of 

location. 
ke Coeaoocaas aes 
{ 001046 91 40 
j 00104A 47 80 
{| OO1048F 94 BF 
} 001052 47 FO 
} 001056 $1 02 
\ i 
| i 
{ \ 
{ OO43A2 47 10 
{ OO043A6 47 FO 
rf 


the base register and displacement to get to the actual 


E-2c0 MSA3A TM DMSW+8,X°40° CHECK CEIN DELAY 


D 056 BC ALLOF,MSA3B OFF, CHECK MSG. IN EXTERL 
E 1c0 NI DMSW+8,X°BF* ON, RESET SWITCH 
Cc A30 bC UN,CA1 -RETURN TO CEIN 
E 1BB MSA3B TM DMSW+3,X‘'20'° 

\ | 

| | 

A 3AA BC ALLON, IDCA2 | 
Cc A30 «BC UN,CA1 NO TO CEIN DEV HNDLR 


Figure 7: Sample Listing 


PQST PROCESSOR 


The post processor (Fig. 8) provides a cross reference for the symbols 


in the listing. Only synbols used in the example of Fig. 7. are 
shown. 
Item (1) (2) (3) (4) 
' SO AR SES ORY me Ca a ne EO pec Re a eC tem AS RT Ale EE A eR AT CR ARN eS SERIA AE A ge MER erty me RE SS cA SE A TD a eS Crm ceed gS GEE Te OR tN hee a OO ae ME gp wee Oe ee ~ 
{ 1 F UN 1052, 43A6, (plus 477 times not listed here) | 
| 4 2A30 CAI 1052, 43A6 | 
j 16 1B8 DMSW 1046, 104EF, 1056, (plus 446 times not listed here) | 
t 1 8 ALLOF 104A, (pilus 126 times) | 
| 1 1 ALLON 43A2, (pius 239 times) | 
| 4 4 IDCA2 43A2 | 
| 4 1056 MSA3B 104A | 
ipiueetesooeeecee ees Riecere os a Oe Rete Pe EN ee Fe A ne ae Orel a are | 


Figure 8: Sample Post Processor 


in reference to above, Fig. 8: 
Item one(1) describes the number cf bytes assigned *o the symbols. 
‘Item two (2) is the value assigned or the location at which the 


symbol 
Item 

they a 
Item f 
are li 


is defined. 
tnree (3) is the sympol as used Ly the prcgrammrer. Note that 
re sorted Ly size and than alpnabetic within each group. 
our (4) is a list of the locations which use that symbol and 
sted in ascending order. 


The value of this cross reference is more readily seen when attempting 
to locate locations within a larger program which crosses several 4K 
boundaries. 
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OBJECT DECK LISTING - TYPE 1(HiX) 


Some program listings 
(Fig. 9) 
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are supplemented by a hex listing of that deck. 


Th 80 card columns are peinted as hexadecimal values on two sucessive 
is edited horizontally for easier 
A blank position is left every 5 columns. . Two blanks are 
left every 10 columns anj four blanks every 40 columns. 


lines. 


reference. 


The 80 column printing 


LXAMPLE- 12,0,7. and & punched in a cerd column are represented by Hex 
-8F-, and are printed on two lines with the 8 over the F. 


NOTE: The column number and card numbers as 
appear on the actual card deck listing. 


in the example will not 


4G 4 5/ 77 8 


i 5 4 75 0 


ig 
CD 1 JOCEC4 44444 
125240 00000 


| 
CD 2 JOERE4 01044 
|23730 00000 


I 
cD 3 { etc. 


01440 OECFF 
00000 14683 


01440 OF300 
08000 18000 


FFUY4F 01040 
00000 00000 


00000 00000 
00000 00001 


05444 44uuy4 
E0000 00000 


40000 00011 
00040 00026 


Figure 9: Sample Object Deck Listing(Type 1) 


OBJECT DECK LISTING - TYPE 2(HOLLERITH) 


Some program listings 
10) This method eliminates 


cbject deck. (Fig. 
use, enabling more 
directly from listing to keyrunch. 
should contain this type. 


Three lines are printed. 
3 Hollerith characters, one above the other. 


periods. 


Three passes 


rapid 


GQ4UQ4Q UNS SFFFF FFFFF 
04000 OY 750830 00001 


GQUQ4U4U/ / AUFFF FFFFF 
0000/7 7/0 00830 00002 


are supplemented by a Hollerith listing of the 


required to reproduce a card. . 
Example: A sample taken from a listing follows: 


t _—— oe oe ae oe 2 Ee ae Se om oe ame GS ee ER ee ee EE OS ee ee ee ee ee oe ow ee SS ee ee ee oe 0 er eee eee ee ee os oe ee a ee 
' 


9 


COLS 1 THROUGH 20 


9 y9 


Y9Y9 B8YO9BYQ BY8 bYS BYA 


PERIODS CORRESPOND TO BLANK COLUMNS 
COLB 21 THROUGH 40 


reconstruction of 


the conversion table 
a damaged card, working 


All released programs inthe future 


COLS 41 THROUGH 60 


Each column is interpreted and printed as 2 or 
Blank columns are shown as 


of a card through a keypunch, one pass for each line, are 


BRLD.....-A8....-AAAA AAANAAASAAOAAAOIAAOJ AAORAAQJAAOZAAO1AAO9 AAPAAAPAHAPJ501300 
CYS SY8zeYs8 BY8 8Y8 BYB98YsEsysE9 


99 999 999 999 999 999 999 999 999 999 999 999 9999 99 


Figure 10: Sample Object Deck Listing(Type 2) 
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PROGRAM CARDS 
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This section describes the various types of cards that make up a diagnostic 


progran. card deck. 


Note: CM6 means extended IBM card code. ‘ 


ESD CARD 


ESD - External Symbol Dictionary. The ESD card is the first card of each 
program deck. The ESD Cara gives the name, origin, and length of 


the program section. 


This card also contains information required 


for the tape utility program. 


Cols. 


LDT CARD 


12,2,9 punch 

ESD (Hollerith) 

Blank 

Blank 

Blank 

16(12,0,1,8,9 and 12,11,1,8,9) 

(not used) 

Blank 

External Symbol Identification(not used) 
Z for: standard sections (some use an X) 
B for bringup sections 

S for SIP sections : 

Program name(P,P3P3S5,4S, in Hollerith) 
Blank 

0(zero) 

24 bit address of the first byte of 
section preface as assembled. (CM6) 
Blank 

Program section length in number of bytes. 
(CM6) 

Reserved for section ID expansion 


‘Reserved for RPQ 


Blank 

Part number(Hollerith, right justified) 

Blank ("C" if mode of release is cards only). 
("B" fox binary and cards only). 

E.C. number (Hollerith) 

Blank 

Section ID(P3P3S,S in Hollerith) 

Sequence numper of card (Hollerith) 


LDT - Load Terminate Card. This card must be hand punched and is thé 
last card of each program section. 


Cols, 


26 


12, 2, 9 punch 
LOT 


Blank 
Program ID(PyP3aP3S,S in Hollerith) 
Card sequence number 
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TXT CARD | | 4 


TXT - Text Card. There are a variable number of TXT cards with each 
program section. Each card contains up to 56 bytes of machine 
language text. - 


Cols. 
1 12,2,9 punch 
2-4 . TXT . 
5 Blank 
6-8 24 bit address of first byte of text 
as assembled. 
9-10 Blank | 
11-12 Numpoer of bytes of text on card 
13-14 Blank 
15-16 External symbol identification (not used) 
17-72 Text(each column,one byte) 
73-76 Program ID 
77-80 Sequence number of card 


RLD CAKD 


Each deck contains a variable number 
of RLD cards. At least 1 RLD card is required for the AL3 
statement in the initial PSW of the section preface. RLD cards are 
used by the loader for updating a relocatable factor(1 to 4 bytes 
in length) defined oy AL and CCW statements. 


RLD - Relocation List Dictionary. 


Cols. 
1 12, 2, 9 punch 
2-4 RLD 
5-10 Blank 
11-12 Number of bytes of information in 
variable field(each relocation) 
factor requires 4 columns). 
fields (each relocation factor requires 
4 columns) 
13-16 Blank 
17-20 Relocation and position leaders (not used) 
21-72 Variable field. (Up to 13 relocation 
factors) 
73-80 Program ID and sequence 
DAT CARD 
DAT - Data Card. This card must be hand punched and must precede each 
set of data records and each overlay section. 
cols. 
1 12, 2, 9 punch 
2-4 DAT(in Hollerith) 
5-71 Blank 
72-76 Program ID(P,P3P38.S5 in Hollerith) 
77-80 Card sequence number 
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IPL CARD 


IPL - Program Load Caru. 


program. 


39-41 
42-44 


45-46 
47-48 


49 
50 
51 

52-53 

54-63 
64 

65-71 


72-76 
77-80 


EC 256943 P/N §396300 


This card is the first card in a stand-alone 


24 bytes for required programming 

IPL(in Hollerith) 

Blank 

Program name(such as DMA8,DMC) 

in Hollerith 

Blank 

Blank(Field is used by Editor) 

Nuniber of 4K blocks that this 

program requires at IPL time. For 

example, if a DM requires 4K to operate 

and does housekeeping in the second 4K, 

it requires two 4K blocks. (Column is 

punched in CM6 code) 

Blanks 

Address(in CM6) that appears in the 

DMIO card. (see Note 1) 

Blanks 

Maximum number of entries which are 

allowed in the UDT punched 

Count of cards in DMIO, and SRT 

field(CM6) (See note 1) 

Count of cards in SDT field (CM6) 

(See note 1) 

Count of cards in UDT field (CM6) 

(See note 1) 

Blanks 

Part number(Hollerith, right justified) 

Blank ("C" if mode of release is cards only). 
(*°B" for binary and cards orly). 

E.C. number (Hollerith) 

Program ID(P,P3P3S,S in Hollerith) 

Card sequence numoer(Hollerith) 


Note 1 =- These fields should be punched if the program is a control program 


and has a DMIO, SRT, and UDT. 
fields snould ne left blank. 


END CARD 


If the program is not a control program, the 


END - End Card. Last card in a stand-alone program. 


28 


12,2,9 punch 


END(in Hollerith) 

Blank 

Program ID(PsP3P3S35 in Hollerith) 
Card sequence number 
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REP CARD 


REP - Replace card. This card provides a means for making temporary 
changes or corrections to a diagnostic. 


ols. 
1 12, 2, 9 punch 
2-4 REP(in Hollerith) 
5-6 Blank 
7-12 The 24 bit address(6 hex char) of the 
first byte to be replaced. Use the 
address provided in the prouren listing. 
13 Month * 
14-15 Day 
16 Year 
17-72 Data - blocks of 4 digits. Each block 
separated by a comma. No blanks 
between blocks. 
713-76 Section I.D. (P3.P3,Sa,/8) 
77-80 Card sequence number. 


All information in columns 2-60 is punched in Hollerith code. 


* Month is punched using 1 character 
Jan - Sept are i through 9 
Oct is alpha “o* 
Nov is “n"* 
Dec is °d" 


These replace cards should be inserted after the TXT cards and before the RLD 
cards. 
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DECK LAYOUT 
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The diagnostic tape utility program (FOFF) is designed around the diag- 
nostic program card deck orders 
recommended as results are not guaranteed. 


Object Deck w/o Data cards. 


ESD 
TXT(s) 
nLD (8s) 
LDT 


Opject Deck with Data records. 


ESD 


TXT (s) 


RLD(s) 

DAT 

80 char records 
LDT 


Opject Deck with Overlays 


ESD 
TXT (s) 
RLD(s) 
DAT 
ESD 
TXT (s) 
RLD(s) 
DAT 
ESD 
TXT (s) 
RLD(s) 
LoT 


as described below. Any other is not 


Object Deck with Data Recoras and Overlays 


ESD 

TXT (s) 

RLD(s) 

DAT 

80 char records 
DAT 

ESD 

TXT (8) 

RLD (s) 

DAT 

80 char records 
LDT 


lect an ag. 


IPL 

Loader Cards 
TXT (8) 

END 


NOTE: These card groups will be blocked if tne diagnostic input is 


other than the card reader. 
progran. 


This will be a function of the utility 
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DIAGNOSTIC _MOWITOR GENERAL DESCRIPTION 


There are several types of diagnostic monitors, depending on the system 
size ana the flexibility of communication desired between the DM and the 
program section. Presently available are _ the following diagnostic 
monitors(DM): DM1, DMA4/3C, DMK, DMA8, DME, and DM44&. Refer to Fig. 11. 
Diagnostic monitors are control programs designed to provide certain 
facilities for diagnostic programs, such as : 

¢ Loading the programs. 

e Lefining the system configuration to each program. 

e Handling interruptions tor each progran. 

¢ Lxécuting job requests via input messages. 

e Printing output messages. 
vetailed explanations of each diagnostic monitor are to be found in their 
respective user's guiaes: 


oM1 P/N 5396299 (Poughkeepsie) 
DMAS/30 P/N 840034 (Endicott) 

DMfk. P/N 5396298 (Poughkeepsie) 
DMA8 P/N 5396297 (Poughkeepsie) 

DiniE P/N 5763442 (Kingston) 

DM44 P/N 5820812 (Hursiey, England) 


ig yor 
|D4A4/30(DM44 | DM1 | DMK |[DMAS | DMC | DME | 


a i a oe 


jAvailable ( x | X | XX | *¥ | *X¥ | & | *X I 
C0 bereeeeeenneeeen------ wna f-- —- fone f ff 
|Main storage used { 4x {| 4K {| 4K | 4K | 8K | 24K | 20K | 
~----------—-------- fo------$----- f- —-- $- fd 
jRuns standara j | | suk | | | 
junit tests | X } x | set jf X | XK | X | *X | 
wana - nnn nn nnn nn Hf nn nnn fn nf nnn nn nnn nt ned 
|Sequential testing | x {x | x-| xX | KX § X | } 
wana n nnn a nnn fon nnn fen nnn fo nn fone n fen nn fen femnn 
|Multiprogram testing | | | | | 1x | | 
---------------—----- $--——--- $-----$-----4---—- $-----4 $-——-{ 
{Multi-CPU coverage { | | 1 | | } x | 
}-----—----——-----— ------- 4-----4-—-- f-—--- f-----f--—--- +--+ 
|Supports advanced { \ { { l | | | 
jarchitecture | { \ | { \ | x | 
[-------- ~-- =~ --- += === ff ff 
|Typewriter CE input | | | { 1x | x | x 4 
}------—------—------- 4 -------}-----} --—- }-—--- f- ------—-- 
{Appears on bills of | 30 | 4& {40,50/40,50]40,50{to be/65,75| 
jmaterial - models | | {65,75| (65,75 |delet| | 
}-------------—----- f-~-—---} ----- 4 ----- 4-—--- f----- }- 4 -—_-J 
|Load from cards i x | x | X | X | *X | KX | KR I 
}---------———---- }---—--- 4 —-- - -—-- f--- 4 . + 
jLoad from tape | x t x ¢ * | *& | &* | X | XxX | 
---—--——--- ---- ——— }---—---4- ——- } - —-- }- —--- 
jLoad from disk | | (x | x | X | KX | *X® 4 
}--—--—-~----——-------}---—--------}- —--+-----+ 
|Stnd. config. cards | | 1x | xX | xX | ; x } 
{Primary application |stnd. |stnd.|bring|stgé |stnd. | {stnd. | 
| {Mod 30 jMod44| up fexu- jNod | jiarge| 
| | | | | lator | 40Sup| ' | 
[ en A? > AD came <a CE en ne ey Nf td -_ | ated P| 


Figure 11: DM Summary Chart 


* pMc is replaced by DMA8-7 and DME, and is no longer being maintained. 
The multiprogramming features of DMC are replaced by system tests, such as 
SIP and MIDAS. 
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DIAGNOSTIC UTILITY PROGRAM GENERAL DESCRIPTION 


Detailed explanations of the utility programs are found in their 
respective writeups or user's guides. The following are noted herein 
only to explain their purpose. 


FOFF Diagnostic Tape Utility, P/N 5395610 


The field engineer receives the diagnostic program package in a tape, 
disk, Or Card mode. Since diagnostic programs are sent with a unit from 
its plece of manufacture, the field engineer may receive the program 
package in several modes. FOFF is a tape utility frogran. It is used 
by the field engineer to generate a single tape which contains all of 
the diagnostic programs for nis system. 


The various update functions of FOFF are: 


Add a new program or programs to an existing system tape. 

Alter a program on an existing system tape Ly changing on a byte 
basis the text portion of any such progran. 

Change or replace an entire progran. 

Delete a program. 

Duplicate the existing system tape. 

Generate a system tape from card image records. 

Merge up to six system tapes into a single system tape. 

Add a program at the beginning of a system tape. 

Rearrange selected programs from their present position on the 
system tape to the area immediately following the IPL prograns. 

System configuration of a diagnostic monitor. 


Utility functions of FOFF are: 
Cara to tape. 
List the programs appearing on the system tape. 
Punch tne programs from the system tape. 
Print the programs from the system tape. 


FOFD Diagnostic Tape Conversion, P/N 5396294 


This 18 a tape conversion program. Its only purpose is to convert any 
old master system tape generated by FOFF-0 or FOFF-1 (80 character 
records) into a hlocked systew tape, 3712(decimal) byte records, that 
can o¢ processed by FOFF-4 or higher. The reason for blocking the 
SsyStem tape was so that FOFF could execute searching functions faster. 
The record size, 3712, was arbitrarily selected based on the average 
size Of a program section. 


Once, the old system tape is converted, FOFD is never used again and is 
to be set aside. 


FOFA Fi oad 9396121 


Tnis program provides the field engineer with an IPL loader program for 
the 2311 CE disk pack. It resides on track zero in an IPL format on a 
aisk pack previously formatted by FOFE, the file utility progrm. FOFA 
is loaaed in by means of setting the address of the 2311 disk file in 
the load unit switches ind pressing the load key. Then it is used to 
load ina diagnostic moniter. FOFA has no control after the diagnostic 
monitor takes over. 


FOFE Diagnostic Disk File Utility, P/N 5396099 


This program provides a means of maintaining or. generating his diag- 
nostic programs on a 2311 disk pack. With it, he can generate a 
Giagnostic disk pack or add new programs to an existing disk pack. The 
disk pack must have standard home addresses. The recommended program 
for this is FFFO, file initialization. 
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vet us start with basic principles. 


First a 360 CPU can execute Lut one sequence of instructions at a time. 
Ordinarily, instructions are executed in the sequence in which they 
apptcar in main storage. 


The sequential execution of instructions can be altered in two ways: by 
the execution of a brancn instruction and by the interruption mechanissz. 
Tne braneh instruction necis no explanation. What about the interrup- 
ticn mechanism? 


Basically, the interruption nechanisn becomes active between the time 
when the execution of one instruction is completed or terminated, and 
the execution of the subsequent instruction is begun. When the 
interruption mechanism becones active, it asks the question “Does there 
exist a condition that shoula cause a different stream of instructions 
to be executed."If the answer is no, the machine proceeds to execute the 
next instruction. If the answer is yes, the machine goes to a fixed 
location to fetch a pointer(Program Status Word, PSW) that points to a 
new instruction strean that corresponds to the interruption condition. 
The machine then proceeds to execute the new instruction stream. At the 
time the new PSW is fetched, the previously active PSW is stored by the 
machine in a fixed location to mark the point in the original 
instruction stream where execution was stopped. , 


lf we represent the instruction stream of a unit diagnostic routine as | 


Then we establish a loop by ingerting a oranch at the desired point as 
-—— 


Contents of leap 


Pees 


Note that we are assuming that there is no branch internal to the loop 
that branches outside the loop. 
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So far so good. DM has not entered the picture. The difficulty comes 
when interruptions occur. Ordinarily five interrup.ion new PSW's point 
to routines internal to DM. Thus if we are not careful, we shall break 
out of the Loop and into DM when interruptions occur. This can be 
avoided in two ways: either disable the interruptions so that they 
cannot occur, or adjust the interruption pointers(new PSW's) so that 
they no longer point to DM instruction stream. But only input/output 
interruptions and machine-check interruptions can Le disabled. 


The simplest way to adjust the interraption new PSW's is to have them 
point to the first instruction in the loop as 


176) New PEW asset poeta, Lode 


SVC new PSW ~-------¢ a | 

Program new PSW -------¢ es | 
External new PSW ----<--( =—----—- { 
Machine Check new PSW =---—----? noes | 
3 


Observe what we have now. Barring addressing failures, no instructions 
Other than those in the established loop will be executed. DM has_ been 
4tocked out! Also observe that it is not necessary to have all of the 
interruption new PSW‘s point to the same place in the loop. 


Suppose, however, that we want to ignore program interruptions. That 
is, if instructions j and p cause program interruptions, we want to 
proceed to instructions j + 1 and p + 1 instead Of going back to the 
beginning of the loop. 


Recall that the program interruption ola PSW will point to the 
instruction following the one that caused the interruption. What we 
want to do is to use this PSW wnen the program interruption occurs. 
This is accomplished by having the program interruption new PSW point to 
a LOAD PSW instruction that loads the program interruption old PSW. 


Consider now what happens when instruction j causes a program interrup- 
tion: , 


1. Execution of j completed(or terminated). 

2. Interruption mechanism asks if any interruptions are pending. 
Program interruption is waiting to ke serviced. 

3. The hardware stores the current PSW, which now points to the 
instruction j+l, in tne program interruption old PSW location. 

4. The hardware ‘fetches the program interruptions new PSW. This 
PSW points to the LOAD PSW instruction. 

5. The LOAD PSW instruction is executed, using as its effective 
address, the address of the program interruption old PSsw. 

6. The original, updated PSW is now in force. Hence the instruc- 
tion at j+1 is executed next. 
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{1. Store old PSW | program 
}2. Fetch new PSW |--interrupticne---s--< 45 —-----e=-7 


LOAD PSW from P.I. old PSW location—-4J 


| hacalet ent eedye tee aero ptt -4 { 
L pian 

| Sees marc | : 

{P.I. new PS@ | i —_——— | 

bosucepeeceset i. | 
|points to | —_—— 


Notice that this method preserves the logic of the loop. The coet is 
that an instruction outside the loop must be executed when the 
interruption occurs. Clearl, the other classes of interruptions could 
be handled in a sinilar way. 


SO we can see that all of the standard looping features that the CE has 
become accustomed to in earlier systems are still available in 
System/360. 


To these have been added the ability to have the DM automatically 
establish loops with a minimum of manual intervention required. 


If the CE knows the specific routine that he wants to have looped, he 


can type in the messages to ioad in a section and cycle a _ routine in 
that section. 
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DLAGNOSTIC ENGINEERING MEMORANDUNS 


BPAEBGWOSTIC ENGINE ES eee 
DIAGNOSTIC ENGINEERING MEMO #1 


This memorandum calls attention to diagnostics that cannot be relocated 
or run from LCS, attached to a model 50, which are as follows: 


e® 5340 Diagnose Model 50 - Part 1 

e £381 Timer 

e E3c9 Storage Protect 

e EW7u Muitiplexor channel invalid operations-routine 36 fails. 
e EU43 Selector channel CCW flags 

e EQuy Selector channel invalid operat ions- routine 36 fails. 

e¢ F14C Interrupt 

e F521 IRG tape’ 

e F522 ' IRG tape 


In addition, any diagnostic program dependent on timings or other 
affecting factors cannot be run or _ reiocated in LCS memory, unless 
Specifically stated in the individual program write-up. 


Note: Program level 3 of E424 and EX44 corrects routine 36. 


DIAGNOSTIC ENGINEERING MEMO #2 
Subject: Pseudo Unit Type Codes, 24 and 25. 


To avoid problems with duplicate channel/unit addresses entered in the 
diagnostic monitor unit definition table, it is suggested that during 
the initial system configurating of the DM, the user leave out the 
subject pseugo unit type codes and associated channel/unit addresses. 
These can be added later. 


If these codes and associated addresses are omitted, the sections 
requiring these UDT entries cause the DM to print out an RNV message, 
meaning requested device not found, and the section is not run.(An RNV 
message from any section should cause you to make reference to the 
program write-up.) 


Later, to use unit type codes 24 and 25, you need to reassign 
channel/unit addresses away from some other unit type. 

DIAGNOSTIC ENGINEERING MEMO #3 

Subject: Diagnostic Sections 43C2 and E427. 


When defining a system configuration to a diagnostic monitor, direct 
your attention to the following: © 


43C2 - requires a UDT entry of: 
200000XX - A non-existent device on the MPX channel. xX 
cannot be 07. 
22000XXX - A non-existent device on an existing selector 
channel. XXX must be 100 for channel 1 and 200 
for channel 2. 


E427 - requires a UDT entry of 20000007. 
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DIAGNOSTIC ENGINEERING MEMO #4 


Subject: FOFE Restriction with Programs 
Assembled py a Systew/360 Assembler 


The first TXT card cf diagnostic programs assembled by means of a 
System/360 Assenbler usually contains a pyte count of zero. FOFE cannot 
handle such a card ana processes it incorrectly in its file utility 
operations. nis type of TXT card should have been removed from the 
object deck before the program was released. It is usually the 2nd card 
in tne object deck and has zeros(12,0,1,8, 9) in columns 11 and 12. 


If you have trouble, putting a program on a disk file using FOFE, check 
for the above condition. This TXT card must be deleted. 


x 


FOFE is in the process of being updated and will contain a provision to 
sense and bypass such cards. 
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UNIT TYPE ANI OPTICNAL FEATURE CODES 


Since Systen/360 contains a variety of devices, there exists the task of 
first defining the system to the diagnostic monitor being used, so that 
it. in turn can convey the informaticn to a variety of program sections. 


A unit definition language has keen defined, so that DM and section can 
communicate. When the section is loaded, it asks DM if a particular 
device is available. DM nakes its UDT takle available, so that the 
section can test each entry in the table with its pre-coded unit ‘tyre 
code and option bytes. If a matching entry is found, the section runs. 
If not, section is not executed. 


Refer to individual DM user’s guidee for initially preparing each DM so 
that the system configuration data is contained within each DM. Refer 
to the program description of FOFF for a neans of inserting this data in 
a DM cn tape. 


The following pages contain charts which show the unit type codes and 
options for all possible devices. Pregran secticns that test these 
devices should have in their respective progran write-ups, a description 
of the unit type code to be used, also. 


The fcllowing charts, Fig. 12, show only the fir: t two bytes of a UDT 
entry to be punched into the diagnostic mecnitor system ccnfiguration 
cards. The first Lyte is the unit code of the device represented ky two 
hex digits. The second byte is the cption field, represented by two hex 
digits, which are derived from the 8 Lits. 


The third and fourth bytes (not shown) contain a channel and unit 
address of the unit. 


Note: these UDT charts are not intended to supercede program writeups. 
Detailed and up to data information is always found in the pfrogran 
writeups of each program in the section entitled Proqran Requirements. 


Symbolic unit type codes, not yet assigned, are added to the UDT cnarts 


for your convenience. These will ke assignea at sone future date as 
required. 
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UNIT TYPE AND OPTION CODES FOR 4 BYTE ENTRY 


T T 

{ Unit | Cptions | Opticns | 

| Type | (Hex digit 1) | (Hex digit 2) | 

p------- frnrnn n-ne a nena --n---------- frnnn nnn nnn nnn nnn r none n na { 

kits |0-3 4-7] 0 1 2 ae 5 6 7 | 

rie eR SN ERE RE Ha SS Sy set ans Sa paren pe saan n gases tase ra genera geen sara Se—4 
{Console Interruption| 1 | 0 | | | { | | | | { 
}-------------------- $---}---+------ }------ $------ }------ $------ t------ t------ to----- { 
(External Signal 2 | 1 {4 1 | | t | | | | | | 
| Signal 3 jf 1 | 2 | { | | | | | j | 
| Signal 4 [1 {[ 3 | | | | \ I ! | | 
{ Signal 5 {1 [ 4 | 1 | | { | ‘| i | 
| Signal 6 J 145 | | | | | I ! | { 
| Signal 7 [| 1] 6 | | | | | | | I ] 
pon-- neon nnn enna t---t---¢------ t------ t------ f------ t--—--+------ t------ teo---- { 
| $2471 | | | | I l l | 
pr nn nn nena nnn nen nnn n= ten-t---f------ t--~--- t------ ¢------ t------ t------ to----- t----==4 
i ,i js] | | | | | | ! | 
pana anna =n =n ~t---¢---}------ t------ $------ t------ t------+------ tem--=- +------ 4 
{Multiprocessor Unit | 1 | 9 | |These option bits denote model number j | 
p-------------~------ $---+---4------ }------ es $--—-- t---—--+------ to-----$------ 4 
| pLVIA | | 1 | 1 1 | 
poan ena nn- an -- =~ fon-t---}------ $------ $------ f------ t------ to----- ae t-——<--4 
| ,1a |B | | { { | | | | | 
poannne nono nanan nnn ton-t-2-t------ tomo {------ to----- +------ 1 =—- t------$------ { 
| parjpc] i | i | { I { { 
pomann nnn nn anne nnn noma pen np mmm nn nda nen madmen nena fa nme nn foment mannan tan nmmnt manned 
| $2 )0d04 \ | { ( i 1. | | 
pr--------- === =~ =~ pomp rp nn nn fn nnn pn nn grr nnn tence ne t---=-<4 
i ; ,1( Ef { i | { | { | | 


| 
pa----- =~ - nf nnd nn fen nn nn nn nn nn fe nnn nn fone nnn penne npn enter tennnned 


| Nc ogticns, kut these unit type codes mean: 


| | 
| Needed by some } 1 | F {Device not on this high speed rultiplexor channel | 
{sections, such as j; 2 | O jDevice not cn this multiplexor channel (highest poss- | 
{43C2(ROS exerciser), | j jdkle address: 7F) { 
| Diagnose, {| 2 | 1 |Subchannel nct on this multiplexor channel | 
jand E424 (Channel) {| 2 | 2 {Device not on this selector channel - | 
| | 2 | 3 $Channel not on this system { 
| | 2 | 4 jAny device cn this multiplexor channel(no duplicate adr) 
J {| 2 | 5 {Any device on selector channel (avoid duplicate address) 
{ | | jNote: see mero #2 and #3 cn page 36. | 
boo--  iiiens Suaged Debetetea TSS == S ietetaineten deteceieoien inten Satemtaaies Gatien ieee 
| 2701-1627 Plotter | 2 | 6 | j1627 | | | | { { | 
| i ot 4 | O=Moal | | { | | { i 
| ; ot 4 | l=Mod2{ l | { | | i 
}---——---------- —---} ---}- +} -- —~- f- =f -- ff ft ped 
{2701-Data Speed ,2174 { { { | | { l | 
}--~-----~-——-----—--}---}---4-—-- 4 --- 4 ---- — f----—f - —-- f  d 
[2701-857 Telegraph | 2 | 8 | | { \ | | | | i 
------—-------- ~--}---}-------—----}------ 4 ------ $-~----f-+---—-}-—--_ +--+ 
{Paper Tape RPQ Attch| 2 | 9 | | | | | | { | 1. 
bavoce een eee ea ete athe oe ee ke ee We Sete eed ee aed Soe od 


Figure 12: Unit Types and Options 
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wert es wea we ee es be we ee 


coo---- T = a a a a ale tates | 
{ Unit | Opticns | Options { 
| Type | (Hex digit 1) | (Hex digit 2) { 
------- ee a a i ee 
bits {0-3 | 0 1 2 3 | 4 5 6 7 | 
teat celia cas, a ate aaa ta aa tel aaa eee amare 
{Any foreign or moai-| 2 | A | Modified | | Foreign { 
|fied tape drives | | {0011=Non data interruption |Data |001=Rd/Wr Ampex { 
{See program write-up| | }0100=Tape kit insert {con- |010=Honeywell j 
{ | | [0001=PE&ncn data intrpt |verter|011=RCA 7 track | 
| ! : Peace ai data intrpt | }100=Honeywell Rd/wr | 
po nnn ne nnn rn fern t nnn tonne 5 heteeehaten tetetetetaienh peteteteteteh tetetetetete teteteteateten ieateteteteten detente 
to701-36 bit output | 2 | B | | ! Hl | H i i 
Jand Sense Adapter : : i | | | ( | | | 
wan nn nn en fr nf nn fern nnn tr esen—f------ 5 a oe, i 
{7740 attachment i" 2 : Cc : : | { | ; i : : 
~~ ------------- -- == - f= - f= fo =f -- == == $------}------}-~~---4------4------4------ 
|2701-RCA EDGE {24d | | { \ t H i i | 
~-----=-----=------- fan-$---}------f----- =f ---- f= ff eo ff = 
{2916 J} 2 ,E | | | | i i H | | 
p-----n n-nonane ame anes chee fu----- t------ f------ ¢--—-- t------ }------ $¢------ { 
ene a Rk Fiancee, Sane: Gemene Crees cree, ore eee 
| MSP 13 40 4 { | J12 kit] | 000 = 16K | 
{Multiplier Sum Pro- | | | | | |c'flow| | 001 = 32K { 
| cessor { | | | | j | 010 = 64k i 
pon n == = ff fon nf nf fn ff nnn en nnn nnd 
! aes 1 ae a a | 
| 2701-Autodin }3 424 | | | j | H T : 
---—------—-------- tor-t---t------ to---=-4------ }------}------}------ t------ $------ 
{2701-223 Telereg. | 3 : 3 : ga Teleregister contro] unit address | i 
}-------------------- t---}--=$------$------ t------ }------+------ $o—---4$------4------ 
{2702-mixed 81D1 }3 44 | 8 bit meaning , : 
| | | | 00000000 = Alcca nixea 81D1 | 
j | | | 00000001 = western Union plan i17B mixed 81D1 | 
}-----—-------------- t---}---}----- -y----- Se ee ee ee ee 
| 2702-Inhibit De- 1345 | \ ! \ | i i i | 
jletion Figs 6 Letter| | { | { { | ! | | | 
pon ann nnn nnn np npn np nnn nnn nf nnn nn fn nnn te nnn fe t------ t------ 4 
{ 1,3] 6 | _ | | | | | l l 
p--------------------}---+---+------ +—----- $------ $------}--—--}------ $------ $------ { 
| 13174 { | | | 1 | | | 
t-—--------—--- -—--+---+4---+------ ¢------ $------ }------}---——- $------ $------ $------ { 
| oe | |cycles} = |RPG |300 | | | | 
| Tinxer 134 8 | {0=60 c[Hi-Frq|Spec. |cycle | | [Decre- | 
{ | | | J1=50 c| { (HRT) [RPC | | Jmental | 
t----------—------——-+---4---+----—- $------ ¢------ t------ $------ $------ }------ $------ 
{2909 Commun. Chan 1349 | | | | | | t | 
man n= n= nef nap nn nnn np nnn nn nn nn fn nnn nnn nnn fo nnn nnn nnn pend 
Hae Serial Input et 3 [A is ! : i : ! : i } 
ee Parallel Input | 3 | B | i : ! : . ! i : ' 
Nees Serial Output ! 3 { c | / { — ! : ! : i ‘ 
{2909 Parallel lit dea 3 ! aa ! i d ee : : i 
[2903 Half Duplex ! = E ! | | ! ! 1 | ! i 
12909 Reserved | F | | | | l | ' 
ee inven ha — ea a (ee pe ee ef oe Ss wae 4 oe ewe 4 
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——S=S= Pte r See S a Se Se Se See Se a ee erred 
| Unit | Options | Ortions | 
| Type | (Hex digit 1) | {Hex digit 2) | 
------- $o------------------- === oo f= == === $222 === 

kits |0-3 4-7] 0 1 2 3 i 4 5 6 7 ] 

a aeaaRsaeaahas mae epee : eer, eam era 1 >sa-> yretsssa=-=42= {oder rsa aaSss sateen Suen 
|}2400(or 2415) tape | 5 | O | | }2_ bit meaning|2 bit meaning| |Data | 
| (speeds are noted | a | | | }OO= 18.75 ipfs|O0=NRZI only | jcon- | 
{instead of models | | | | JO1i= 37.5 ]01=Expansion | | verter | 
{fcr IRG tests) | | | | {10= 75 j10=P.E. &NR2Z1| | | 
| | | | | j11=112.5 {11=P.E. only | | | 
}--~----------------- fon--p---t------ $------ $------------- fean---------- $------ $------ { 
| Simultaneous | | | | 
{2404/2408 Rd/Wr 15414 Same ceptions as fcr 2400, unit type 50 | 
|Tape Contrel | | | ] 
i aheane akon eed ei : isiesl CeaPaeiagt: Cement a (cama Casa onli eal eeciaroe iaieriaae Gamat a | 
{Tic (Tape Inter- {5 4,2] | | | | | | | | 
| ‘connecting Unit) | | | | | | | | | j | 
neon ano n---n-- === === - tanntaenn tan n nnn tenn nf nnn fone nn penne nnn femora n tonne en tonne 
| dypertape } 5 | 3 faserr | | I | | | | | 
worn n nn nnn ne nnn toni paenn tonne atone $o--- == $------ }------ $------ t------t------ { 
| Tape/Hypertape |} 5 | 4 !Switch Number|CPU No. |Numrber of drives attached | 
|Switch - 2816 | j JOO=1st sw. |O0=CPU 1 {0000 = 1 drive | 
| { | j01=2nd sw. JO1=CPU 2 | to | 
| { | |10=3rd sw. }10=cP) 3 }1111 = 16 drives | 
| | | j11=4th sw. [11=CFU 4 i | 
Pea ee Reigis sans? Sen a ToHSHs= 1 ee aiaaiete ba an t+---~-- 5----=+ t------ {--=--= 4 
{2803 Dual Interface | 5 | 5 | | | | | | | | | 
p-------------------- +---}---}------ $------ $------ $------ $-----~ $------ f------ $------ { 
| 1,5 {6 1 | | | | | | 1 1 
}-------------------- $---}---4------ t------ 4------ $------ +------ $------ }------ +------ { 
i P5474] | { ( | | | | | 
}--------------~----- $---}---+------4------ $------ }------ }------ $------ $------ }+------ 4 
| $5 | 8 | | | { | | I | | 
p-------------------- ¢---+---+------ $------ +~----- $------ $------ $------ $------ $------ { 
{ 15491 ! | | | | | | | 
f-------------------- ¢---t---t------ }------ $----~- $¢------ 4------ $------ t------ $------ { 
I 5A | | | | | | | { 
p--------- = - = -- ~~ f= ff nf nnn np nnn nn penne fn fen n fone tend 
! P5tBf | | i | | I ! | 
p--—----------------- t---+---+------ t------ $------ t------ $------ $------ t------ $------ { 
| sic | { | | \ | | y | 
}-------------------- ¢---+---}------ foeeeen ------ t------ +------ $------ $------ $------ { 
| ;5 {DI | | | | | { | | 
}-------------------- $---+---+------ }------ +~----- $------ $------ $------ $------ +------ { 
| fo] EI | | | | | | i | 
}-------------------- $---}---}------ $------ $------ }------ $--—-- $------ $------ }~----- { 
4 5 4F I | | i 1 \ | | | 
beecceee cece eee h ce boemeleienas bose bi caches boeceeeduceuee F eeeroyae 7 mene en beeeses ) 
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ee ww we en a 9p OO SSS OR SS SOS OOS EPO ewe w= sare == eS EO eS Se, ree Ae ev an ce om ee en eg 
| Unit i Options | Oftions | 
| Type | (Hex digit 1) | (Hex digit 2) \ 
------- fon nnnn nn nn nnn nnn nn nnn nnn nnn few nn nnn nnn nnn nnn nnn enna nn n4 
kits {0-3 4-7] 0 1 2 3 |j 4 5 6 7 | 
poor ccen e+ + $---y---4f------ 5 ducaateaietates  ilatuteaten dateteemeted te----- 1 ieee 5 dared S Seeeaeteneied | 
2311 1 6 | O JASCII |Record|1302 {File |2 Chan{ | | | 
{Serial File | | | |O*£lcwi{Stge |Scan {Switch| | i | 
~-----+------------- et i ee a ee 
}-2841 ,oejaitl | I { | 4 | | 7 
w-----~-------- === =: fa nndan- fon anna panna nnn fan nnn fe nnn nfo n nn nn fener en neem ened | 
}2302 Disk t-5 | 2 JASCII {ReccrdjAddt] |File [2 Chan} { { | 
{ | | | {O°flow|1302 |Scan |Switch| | | 
| | | | | \Stg | { | l i { 
}------------~------- $---4---$-----~ ¢------ $------ }------ $------ $------ t------ $------ 1) 
| 643] 1 | | { | | | | 
}-------------------- $---}---}------ $------ $------ $------ $------ $------ t------ $------ 4 
{2321 File ,;6 {4 | | | { | | | | | 
}-------------------- $---+---+------ }------ }------ $------ f------ t------ $------ $------ 4 
| $6 | 5] | | { | { | | { 
}-------------------- $---}---+------ +-----~ }$------ $------ $------ t------ t------ $---+--4 
| 2303 Drum } 6 | 6 {ASCII |Record| {File {2 Chan|{ { | | 
| | | | . {O° flow| |Scan |Switch| } { | 
p-------------------- $---}---+------ $-—--- 4------ $------+------ t------ $——---- $~----- { 
| ,;6474 | | | | | | | | 
}-------------------- $---t---t------ +------ $------+------ $------ t------ $------ $------ { 
| 2841 Two Chan Switch] 6 | 8 |Switch Nunker|CPU_ Numcker | | | | | 
{ i | {00#1st sw. {OO=cPU 1 \ { | | | 
| } |  {[01=2nd sw. jO01=scPU 2 | | { { | 
| 1 { [10"3rd sw. = | | { { { | 
{see progran write-up| j Jllsuth sw. | an | | | | | 
mann nnn nnn nn nf nnn nnn nnn nn qn nnn fener nnn qn nnn fe te $---+--4 
{2301 Drum } 6 | 9 jasciz | | { | | { { i 
| -------------------- 4 --- 4 ---f -- == =f -- fen nnn fn fn nnn penne fen en fn nnn 
{2314 or 2844 File 16a | | | | | | | H 
wa nnn nnn nnn nnn nnn nef nn pon nnn nnn n= fon enn fe nnn fen nn nnn nn nto n nnn fe nnnd 
| 2822 Two Chan Switch] 6 | B | | | | | | | | { 
|See progran write-up| i | | { | | | | | | 
~------------------ a}---$-—-}------} --- = == ff fn fo nf nnn tenn 
{2318 File }eqyc yt | | i | | | | i 
ae a, San Domo | 
l }6 {D4 | | | | | | | | 
}-------------------- $---4+-—4------ $------ $------ }------ $------ t------ ¢------ $------ { 
[2310 File ,o Tet \ 1 | { | ! | | 
}-------------------- $---+---4------ $------4------}------4--—-- f--—f ---- =f ---- 
} 2973-2 File Switch | 6 | F | i; 4 { I i | i | 
[See progran write-up| \ | | | | | | | | 


hee ee ce ew wow sewbhcwbucndausceccducwnwehba ccc hewwe owe downsewke ~—en ae pS a ot a TaD ae aa . ee | 
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oo----- —Saae Se Se ee en Se ee ee a ae 
j{ Unit | Crticns 1 Options | 
| Type | (Hex digit 1) : (Hex digit 2) | 
------- }-------------~-------------}--—+--+-------------------- 

bits |0-3 4-7] 0 1 2 3 {; 4 5 6 7 | 

poorer reno oon fonnyre tere Tee sn Ea OGRE RENE: Seana ahaa y ecmekatecaata denied akan 4 

| 2260/2848 Display } 7 4 0 41053 1053 {2 bit meaning |2 bit meaning|jLine |Non- {| 

jSeeé progran write-up| | |Feat. |Printr|/00 = 960 size|OO=No keybra |jAddr. |Destr. | 
land Fig. 13. | | | | {01 = 480 size|01=Nuneric H {| Cursor] 
| { | | | {10 = 240 size]|10=Aiphaketic| | | 

i io | | | j1i=Data entry| \ | 

bos oesuestet sees $---}---4------ $------ f------ oe a $------ f------ { 

|XY Plotter ,742 | | | | i | | i | 
ao -n- nee ------ === to--}$---}------ 4 ------ f ---- =f -- f= f+ f= fe 
| Administrative 1742 | | | | | | ! | | 

{Processor Console | { | L 1 | | | ! i | 

pr------ nnn nr | apie aca enaamatet tases Seales ; aaa 1 lian +--—---~ fr----- » Ratecteai 4 

|Cypress 1713 1 | | 1 | | | i 

}-------------------- ¢---}---+------ $------ }------ $------ }------ $------ $------ $------ 

{1015 | 7 | 4 JASCII |Plot- | | | { | l 

| | | | ting | | | | l l 

| | | | jChar- | | | | | | 

i , | | Jacter | | | | | | 

boro m mere n ne non - : heeirSids Sania Oana Sec emigie : memes toosas- : ates auated +------ t------ $------ 

}2250 I { 7 | 5 |ASCII |Char- |Vec- | {Light {A N |P F | 

| Uncuf fered | | | jacter |tor ] | Pen |Key jKey | 

| 1 4 | |Gen. |Gragpn | - | )Board |Board | 

}-------------------- }~--}---4------}------$-----= f------ 4 ------ $------4------ ¢------ 

{2250 I {| 7 | 6 [ASCII |{Char- |Vec- {Xpand |Light |A N jP F | 

| Buffered |] | | jacter |tcr {Size |Pen | Key jKey | 

| | | | {Gen. |Graph |Buffr | {Board |Board | 

}-------------------- +---}---+------ $------}------}------}------4------4------ $------ 

| 2840/2250 ‘1 7 | 7 JASCII | jVec- |Xpano |Light |A N |P F 

{See Fig. 13. I | | | jtor {Size |Pen JKey | Key | 

jSee progran write-up| | | | ‘|Graph |buffer| jEoard {Board | 

| oe | | {28401 | | | | 

| bt t 4 | -16K| | | | 

| ; to | | {284011 | | | | 

| a | | -32K| | | | 

p------------- ------ -+---+---}------ $------ t----— $------ $------ $---—- +------ +------ 

{ ,7 1 8 | | | { | | i | 

mann nnn nnn nn nn pnt nnn tenn nn pon nnn pon nnn nnn nef nnn nnn fen nnn nt nnn ne tenn nnf 
| 2840/7 2280-2 { 7 | 9 [ASCII |2280 | {Xpand | | { | | 
| Alpine. { { | | | jSize | | | l { 
| 1 ot | | | | Buffer| | | | 
| oe j2euor | | | | | 
| | | -16K | | | 
| 1 | ot | | |2840r1| | | | | 

i ot | { | -32K} | | | 

p------------------- -t---$---+------ to----- fo-n--- $------ $------ t------ +------ }------ { 

| P71, Ad | | l | | ! | | 

ReseSeessesseseesece= ; cesses: Same nae to-S== sama tane > ae petateea 1S22==5 , a ena $-S==-= tasc==s { 

i ,;7 185 | | | | | ‘ | | { 

aa a a sear: Catan eee soesshe 2 aaa 2 ara | as mama ara! {s=oo== yaaa 4 

| ,7yct { | | | | | | | 

fase Sssersaeaaseao ee 1 Sasa Se cians : eae ae 1 ies {= t2seees ates 5 Naga a 1. 

1 171d) | 1 | { | | | | 

a as eins ns emma : ated! : Gee 1 ee aaa , liad {S252 Tasso { 

| : ,7,E | | -4 i | | | | | 

Ciara NRT REPAIR OR GcRRURT GRSELES OR EC pee NRE : NEE ah Ena: Somme : oe 5 aeons reer rae { 

{2814 Two Chan Switch} 7 | F |2250-1[2250-2|2848/7 |2848/ |2840/ | { | | 

{for 2250-1/2840/2848| | JUnkfrdjUnkfrd|[2260 |:2260 |2280 | | | | 

{ i t ot JANK [Nc key{Keykrd| | | | | 

| i J |PFK LP|koard | | | { l | 

baw dn wee baw ee endow = we bee ee he ce ee eee hee coer ew hr ene er a on 00 hy ee ee ee em on 4 
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sal echnandh uses haa arm ey am lan aa aaa 
{ Unit |. Opticns | Options | 
| Type { (Hex digit 1) | (Hex digit 2) | 
po------}--------------------------- tonne nn nn nnn n= 22 ------2-=- 4 
bits |0-3 4-7{ 0O 1 2 3 } 4 5 6 7 | 
Scicieseatoneoosanemenedawe St er enen in ooo 
{1419 Single Address | A | 0 {Proy {Mod 32| Batch ]nash {Prog |Binary value equals | 
| | | |Lights| jNunker|Xnrissn|Lightsjexternal sig. line @| 
j 1 { { 4-7 | | | | A-3 |O0=#no external signal| 
ponen nce nnon nn enn nn $---+---}------ $------ t------ t------ foon-=- fone nn nner enna nnnnnn 
{2419 Dual Address { A | 1 |Same options as 1419, unit type A0| , | 
{See progran write-up| | | | | { | 
wn ann enn ween en menn= fonntonn pacman tonne nnn nnn fo nn nnn penn tonn inne nnn nnn nnn 
{1418 |} A | 2 JASCII | 3 |Sta 1 |Mrk a {Binary value equals | 
j . 
\ | Pocket | rnst.14j - ~Sta 1| . jexternal sig. line al 
j j | | { { | _ JO#no external signal| 
}-------------------- $---}---}------ $------ fo----- $------ tr=---- {o==0-> erenr T= —e- 4 
| PAI 3 I | | 1 | { ! | | 
p---~-----------=--=- }---}---}------ $------ }------ }-—--- f--=--- $------ to-----$4----- 
41412 j; Af 4 {ASCII | | {Dash | |Binary value equals ] 
I rt | | { J | Xmisen| external sig. line #| 
| ij «4 | j | jO=no external signal| 
p---------------——=-- $---t---t------ ¢------ }------ t------ $------f------ qo-on=- y~--o== 
| PATS | | | | | | | | 1 
}---------------—--- +~--+---+------ $------ $------+------ t------ $------ t------ t------ 1 
{1428 } A | 6 JASCII | 3 {Sta 1 |[Mrk | {Binary valve equals | 
| { | i | Pocket|Instldj-Sta 1| Jexternal sig. line @| 
{ | | | { | | | |Ozno external signal| 
| frennen---a---------- $---+---+------ $------4------4------ $------+------ y------ r---~--4 
| pA 71 | | { | | | | 
a nnn nnn nn nnn nn nnn nf nnn tine pom nn fon nnn fe nnn nn penn nnn fen nnn fon nnn fn n nfo nn noes 
j1285 pA 8 | i | i i | | INCR | 
}--------------- + --- } --- 4 ---- =f -- fff nnn fp nnn penned 
j2231 JA] 9 | [ | | | | ( | { 
wan nnn nnn nn nnn nnn fon p= fo == t------ $----~- $------ f--—--- $-—---- $—---- t------ { 
{1287 PL AJA I { | i i i | i { 
panna nn nn nnn nnn nnn npn fonapannnn= $------ }------ }------ $--—--- }------ t------ t-—---- { 
| JASE | | | | | { { i | 
poo-----------——-=--- +---+---}------ ¢------+------ $------ ------ t------ t------ t----- 
| Paici| | | | | | | { 
pro anna nnn nnn n= == --- f= === t------ $------ $------ $--—--$------ $------------4 
| {af o| { | i | | l { | 
}---------------—--- +---+---+------ $------ }~----- t------ $------ $------ }------ t------ 1 
{ ATE i | | | | i { | 
}-------------------- 4 ---+---4------ ¢------ $------ ------ t------ ------ $------ t-—---4 
| (AIF | \ ! | | 4 | i | 
heme ceace esis eee, Dh a Berar crenata Beare ao Lescies i de enemoes Pisces Dicccietei cla emia indie eaeee ) 
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eoccee- 5 ei ia A ata a al ac aaa | 

j Unit | Options | Options | 
| Type | (Hex digit 1) \ (Hex digit 2) | 
}------- fonnn-n--nn nn -----------=--- f--------------------------- { 
bits |0-3 4-7| 0 1 2 3 } 4 5 6 7 | 
sera Dee gedaan eae, Coens Smeal : mi bce aaa porssa= : acme +~--=== + --Ss == 7o-9SS= | 
| 2701 SSYA ; BO | | | | | | | | i 
}-------------------- fo--}---}------ $---~--4-~---- $------ $------ }------ f------ $------ { 
| 2701-1050 {| B | 1 JASCII |134.49|600 4150 |Auto- 41050 {0=Line} | 
{1060 1070 | | | |BPS {BPS {BPS |Dial |1TTY |Leased| | 
| Adapter | | | Jline |Line |line | {Line |1=Sw. | \ 
| (SSA1) { | | {Speed |Speed |Speed | jAdaptr | Netwrk| { 
~------------------- fonn-tenn donno no to= ~---}------ 4-----— $-~----}------ }------ $------4 
| 2701- {| B | 2 JASCII (45.5 [56.89 |74.2 | r | | { 
{TTY 28 | | {BPS  |EBPS |BPS~ | | | { { 
| Adapter | | | {Line |Line jLline | | | | | 
| (SSA2) | 1-4 |Speed |Speed |Speed | | | | | 
ar enn nner senna tran ponn pan nnn fone nnn fawn nnn panne nn penn nnn fo nnn nton nn nap enn nna 
| 2701 33-35 {Bi 3 | | { | i | | 
aaa aR ERED tonnte npn n nnn et nnn fn fone fe nnn npn pon nnn toned 
{2701 1030 adapter {By 4 | | | | | | | | | 
}-------------------- t-=-t---4------ t------ $------ $------ $------ }------ $------ f------ { 
{2701 2 Precessor Sw | Bj 5 | \ { | | | | | | 
}--~----------------- $---+---+------ }------ $-----~ $------ $------ $------ $------ t------ { 
| 2701-wTC | B | 6 JASCII {50 \75 { | | { | { 
| TTY { | | [BPS |jePS | | | { i | 
j Adapter ! | | jLine j|Line | | | | | | 
| (SSA6) | | | |Speea {Speed | | | | | | 
}-------------------- to--t---}------}------}------4------ $------ $------ $------ $------ { 
{2701 | Bj 7 {ASCII |Exten-|Exten-|Time § | | | | | 
|Contact | | | jsicn |sicn jOut | { | | | 
| Sense | | | |Fea- |Fea- [Delay | | | } | 
{Adapter . | | i jture ljture 2| i | { | { 
}-----------—-------- $---+---+------ }------ }------ $------ $------ $------ t------ $------ { 
{2701 Control Adapter| B | 8 | | | I { | | | i 
onan no -- === 9 === $= fof === }------ t------ t------ t------ $------ $------ $-—---- { 
{2701 Parallel | Bt 9 JASCII |Time | | | | | 
{Data | { | {Out |Nurker cf expansion| { | | 
j Adapter ] | | [Delay | Features | \ { | 
wan nn nnn nnn nnn nnn fon nnn fon nna fo nnn nn pn anne nnn nn ton nnn tenn tad 
{2701 Synchronous J} BIA { jDual jEarly | Line Speed | Line Type jAuto |. 
|Data Adapter { | t jComm. |End |00=Data Set |00=2 Wire jbial | 
| | | jInter-| |01=Clock X | 1/2 Cuplex| | 
H H { | jface | {10=Clock Y {01=4 Wire | | 
| id s4 { | J11=Clock 2 | 1/2 Duplex| | 
| 1 | | | ! t J10=Full Duplx| | 
$------------ =f $$ $f nnn fn nnn nnn nny nn nnn enn ny nnn nn tennant 
| 1Bt BI | | | \ | | | { 
~~------------------ +---+---+------ $------ $------ $------ f------ $------4------ $------4 
{2701 IBM Terminal }/BIcY{ | | | | | | | | 
|Adarpter | | i | | | | { | i | 
$------------------- —+---}---+------ }--~--- $------ $------ $------ t------ ------ }------ : 
{2701 Binary Synchr. | B {| D | | | | \ | | | i 
| Adapter | i | | | | | i i | | 
pan nn nnn fap np nnn nf nnn npn nn nap nnn nnn fon nn nn fon nnn fon nn nn onnnend 

| [BIE | | | I | | | ie 
}---~---—---—------- ---+---+------ $------ 4------ t------ $--—-- }------ $------ }------ { 
{2701 Synchz Adapter | B | F | | | { | | | | | 
jwith 3945-8 | 4 | | i | | 1 | | 
Leaman e enemas ema adban abawsdae saoedaw minced 7 a or ae ee pe a a ne f oer ee a dow www hd ey | 
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Options 
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(Hex digit 1) i 


Unit 
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{| Type | 
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fo-n---4------4-————-4 
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fe Fe ee 
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1 Autocall 
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0000=igncred except in EC81 


0001=IBM Type 
0010=IBM Tyre 
0011=IBM Type 
0100*TTY Type 
0101=TTY Type 


Q110=TTY Type 
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eS) 
6 


- 
ne ne ee ee ee ee ee aa 


ic 
}c 
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jc 
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jc 
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|See progran writeup | 
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{2020 Comm. Adapter 
j2702 Transparent 
and progran writeup 


| Teletype 
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{2701 IPCA 
| 3945-8 

2702 

See Fig. 13 
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O=DT 
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 Scsteeta niet tatet ied ieteas iatetat Salata Satedetaiatas detetatataten Satetatatated, laneteitatat. Satatereabes SuORIRannaD deeapieeine So etameten 
code (BA8421) 


of Receive Adptr | 


Options 
a (a aa aa cae ee eras aaa: 
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(Hex aigit 
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po~--------- fo ff = f= gee 
{2701 Autodyne ASCII | E | 4 


11012 
et ee ct ces a 


oe oo oe a a 


| 2702 8A1 Teletype 
}-~------------------+---t- 


}2701-1006 Full Duplx| E | 5 
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Check program write-ups of RPQ programs for more option kit details. 
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INIT CODES FOR 8 BYTE ENTRY 


Tne first 4 bytes of these unit entries are described in the previous 4 byte unit definition e 
rnarts. Only the second 4 bytes are shown here. Always refer to progran descriptions for fur 
ieteils, since these charts do not necessarily show latest revisions. 


po=aa-==-- Shand SaIGpepns PICO San wesenennneaa=-= qomewemnn nnn nnane een enn qornn ncaa n nanan 
‘Unit Type|Byte|Bytes| Byte} Byte 6 | Byte 7 | Byte 8 
; Byte 1 | 2 | 3644 5 | Digit 1 1 Digit 2 | Digit 1 | Digit 2 | Digit 1 | Digi 
a aratiat 1 men fon nn fornia fern tn nn cnn conn n fawn nn nn an en henner een n fan en rere nbn wenn cn=. 
| on: {Chan | DM | Hexadecimal representation by bits 
{ |[tionjand | Byte}~---------- T-<2SS4=s===> forte t reer 5 Dette tenetetetated | attain deteeeteteteetel 
| |fig.juUnit | 8 4 2 1248 4© 2 148 &© 2148 © 2148 4 2148 & 2 
} ¢ 12 {Adar | ! | | | I { 
Secippciptal tae TRnaiah Taatenatah SURRarth SENET CEMOSETatEn Sanaenenecenmanenene Gaetan ¢---—------- f----------- +-—----- 
2260/7 |70| { |Must|Punch hex | ; | | | Low| order 
2848 4 | | {| be jJsum 0-F | | { | 2260/2848 
oe | | {| OO |8=Selector | | | | address 
1 | | | | interface| | ( | l 
------ fon pn nnn penn natin n= fon nnn nnn nn fp nnn nnn fo nnn nn nnn nn nnn nn nn porn nnn fone 
2250 |77{ | {Must|Punch hex | {Punch hex |Punchhex | | 
/2840 | | | | be |8=Graphic | |8=GM RPQ l1=Blink mode | | 
I | | | 00 | Design | | Pensw | (Rpg) | { 
| | | {4=32K buffr| | open | | i 
) | | eal {2=2 usec | \2=Four level | i } - 
ae | | | | buffer | | intensity | ( | 
~----- Seb Dacetateh Aasmaan Pvvebapes Suaeeaiee diay epaietmnen Suentanearamassneeteten suteeeeterenetenes Setenemetanenenantmneh euenraemnememtas temmeanenmee 
2821 |86| | jMust|Punch hex |Punch hex |Punch hex | I | 
Tw0 oe | | | be |sum 0-F Jaun O-F | | | 
Chan | | | {| 0O {8=Printer 1|8=Frinter 3|8=MPX Chan | | { 
Sw | | | |4*#Reader { {4=Sel 1 | | | 
{ | | | | 22Punch | {2=Sel 2 { | | 
i | | | Ji=Printer2 | | l | { 
Spapotuiah babes Satenaians Catalans Setalapee tometer aeminetah elananepaseananes taimianaratrtaianareias Pamapenateinesmatanes iaeemneemeentn t-—-----— 
2702 |jcs| | | Must | Figs-X character | Figs-Y character | 
(atc | | 1 | be | . | | 
TTy | | | 00 | | | 
only) {| | | | | This entry is only required for those systemsjon which SIP is used 
ime Sa ceca a Aa cc ca le ap iat ea Ae ew) ola ep es ee a can Seam ae easel la es ides ee ole omen 
oa 13: Unit and Feature Codes for 8 Byte Entry 
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Diagnostic Program Report 


Please indicate any problens, errors, cnissions, or desired improvements 
in the entire diagnostic progran package, ycu received. 


bescrike the problem. Indicate: 
Program name or document - 


EC level - 
DM used - 


System configuration(that prcgran was run on) which caused problem. 


Did you find a solution? If you did, what is ycur suggested solution? 


How can the diagnostic prograw package Le inproved? 


Submitted by: (please use your mailing address) 
Name 


Address 


Investigated by: (for Diag. Eng. use) 


Name 
Dept. 


Action taken: 


FOLD, STAPLE, AND MAIL 
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{ FIRST CLASS { 
| PERMIT NO. 61 | 
| POUGHKEEPSIE, N.Y. | 
t 


| BUSINESS REPLY MAIL | 
| POUGHKEEPSIE, N.Y. 12602 | 


POSTAGE WILL BE PAIC BY 


IBM CORPORATION 
P.O0. BOX 390. 
POUGHKEEFSIE, N.Y. 12602 


ATTN: DIAGNOSTIC ENGINEERING 
DEPT. B75 


told . fold 
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SR23-3112-0 
Courses: 
11271 

41242 
52150 
52152 


International Business Machines Corporation 
Field Engineering Division 
360 Hamilton Avenue, White Plains, N.Y. 10601 


IBM World Trade Americas/Far East Corporation 
Town of Mount Pleasant, Route 9, North Tarrytown, N.Y., U.S.A. 10591 


1BM World Trade Europe/Middle East/Africa Corporation 


360 Hamilton Avenue, White Plains, N.Y., U.S.A. 10601 
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